The Pregnancy and Birth Survey was started by Fukushima Medical University as part of the Fukushima Health Management Survey in 2011 in order to assess the physical and mental health of mothers and provide parenting support (telephone counseling) for those in need. The present study reviewed the major findings from 4 annual surveys conducted from 2011 to 2014. Overall proportions of preterm deliveries, low birth weight infants, and congenital anomalies in the first year were almost the same as those in national surveillance data. The prevalence of depressive symptoms among the mothers held steady at about 25% over the 4 years. Regarding the content of parenting counseling, the proportion of mothers who voiced concerns about radiation decreased each year. This survey should be continued to provide support to mothers in Fukushima.
Introduction
After the Great East Japan Earthquake and Fukushima Daiichi Nuclear Power Plant accident in March 2011, pregnant women and mothers with infants in the affected area faced various difficulties raising their children. 1 Some were forced to evacuate, and many had concerns about the potential adverse health effects of widespread radiation contamination. 2 Challenges in daily life included various types of restrictions, such as those on food selection and outdoor activities. Many previous studies have reported that disasters negatively influence maternal mental health and perinatal health conditions, especially in pregnant and postpartum women directly exposed to the disaster. 3 Disasters of various types have been studied. Outcomes such as spontaneous abortion, preterm delivery, congenital anomalies, low birth weight, depression, and anxiety have been focused after nuclear power plant accidents. 3 After the Chernobyl disaster, an increased incidence of congenital anomalies was reported, although there is no consistent evidence of a direct effect of this disaster. [4] [5] [6] [7] The changes in the duration of pregnancies after the Chernobyl accident and in the incidence of spontaneous abortions after the Three Mile Island accident have been associated with mental stress. 3 Additionally, the mothers of children exposed to nuclear power plant accidents may have paid special attention to their children's health problems. 8, 9 Evidence suggests that the highest risk groups were mothers of young children and cleanup workers after the Chernobyl and Three Mile Island accidents. It is likely that the same pattern will occur in Fukushima. 8, 9 Help with long-term mental health care and coping with stigma is needed. 8, 9 Under such circumstances, Fukushima Medical University started the Pregnancy and Birth Survey as part of the Fukushima Health Management Survey 10,11 in 2011 with the aim of assessing the physical and mental health of mothers and providing adequate parenting support (telephone counseling) for those in need. 10, 11 The present work reviews articles reporting results from the Pregnancy and Birth Survey of the Fukushima Health Management Survey, published in both English and Japanese from 2012 to 2016.
Methods
This article reviews the published results from the Pregnancy and Birth Survey of the Fukushima Health Management Survey. 10,12 Here, we describe how this survey was conducted. The target population was women who received Maternal and Child Health Handbooks from municipal offices in Fukushima Prefecture each year from 2011 to 2014. Also included were those to whom handbooks had been issued during the same period in other prefectures but who received perinatal care or gave birth in Fukushima Prefecture. The total number of participants each year was as follows: 16 001 in financial year (FY) 2011; 14 516 in FY 2012; 15 218 in FY 2013; and 15 125 in FY 2014.
Self-administered questionnaires asking about the following items were mailed to the participants: basic information (age, residential area, pregnancy history, medical history); current living condition (evacuated, family members living apart); obstetrical factors (mode of pregnancy and delivery, complications); child health; mental health of women (depressive symptoms, maternal confidence); feeding methods; and future pregnancy intentions. Depression status was assessed using a 2-item screening measure: "Have you often felt down or depressed in the past month?" and "Have you lost interest in activities or found no pleasure in things in the past month?" 13 Those who had one or more symptoms were classified as depression positive.
Public health nurses and midwives provided telephone counseling to women who had depressive symptoms or who expressed concerns in open-ended items on the questionnaire. The number (%) of those who required support every year was as follows: 1401 (15.0%) in FY 2011; 1104 (15.4%) in FY 2012; 1101 (15.2%) in FY 2013; and 830 (11.6%) in FY 2014. 10, 12 In this report, we review and summarize the major survey results reported in the 4 years after the Great East Japan Earthquake and Fukushima Daiichi Nuclear Power Plant accident.
Results
The response rate of the survey declined gradually from 58.2% in 2011 to 47.2% in 2014 (Table  1) . 10 The overall proportions of preterm deliveries (<37 gestational weeks) and low birth weight infants (<2.5 kg) in 2011 were almost the same as in recent national data ( Table 2 ). 12 Self-referral during pregnancy, which was considered a disaster-related factor, did not affect the duration of gestation in the 2011 data. 14 Further analysis comparing outcomes between pregnancies conceived before and after the disaster is currently ongoing. 15 The incidence of small-for-gestational age infants was affected by neither area in Fukushima nor trimester of pregnancy at the time of the disaster. 16 Although the delivery rate in Fukushima Prefecture as a whole decreased, the incidence of spontaneous abortion and induced abortion was unchanged compared with that before the accident. 17 The prevalence of congenital anomalies in singleton pregnancies across the 4 years was almost the same as the reported prevalence of 2% to 3% in the general Japanese population ( Table 2) . According to the World Health Organization, congenital anomalies affected an estimated 1 in 33 infants (3.03%). 18 International Clearinghouse for Birth Defects Surveillance and Research in Japan reported the prevalence of birth defects as 2.31% in 2010. 19 The most frequent anomaly in the Fukushima Health Management Survey data was cardiovascular malformation, the same as in the reported data.
Although a gradual decline was seen in the proportion of mothers with depressive symptoms, more than 1 in 5 of the surveyed mothers in 2014 were depression positive based on the results of the 2-item screening ( Table 3 ). According to the National Maternal and Child Health Plan in Japan ("Sukoyaka Oyako 21"), the prevalence of mothers with postpartum depression, as assessed using the Edinburgh Postnatal Depression Scale (EPDS), was 10.3% in 2009. 20 This survey's estimated proportion of positive screens on the EPDS would be 14%, which was calculated based on the reported positive and negative predictive values of the 2-item screen. 13 This estimate is higher than the value reported in the National Maternal and Child Health Plan. 21 The 2011 data showed distinct regional variations, with the highest proportion observed in the Soso region, where the Fukushima Nuclear Power Plant is located. The lowest proportion was observed in the Aizu region, which is farthest from the plant and has the lowest radiation levels. 21 Moreover, the proportion of mothers identified as depression positive (using the 2-item screening measure 13 ) was higher among mothers who experienced miscarriages and stillbirths than among mothers who had live births. 22 Results from analyses of maternal confidence have been reported in more detail elsewhere, 23 The proportion of breast-feeding mothers increased over the study period, while the proportion of mothers choosing formula feeding due to concerns about the adverse effects of radiation decreased substantially (Table 4 ). 24 However, when delivery dates were divided into 4 periods during the first year after the disaster, an increase was seen in the proportion of mothers in the affected area (Soso region) who chose formula feeding exclusively, while no such trend was observed in the less-affected area (Aizu region). 25 The number and proportion of respondents who expressed their opinions and concerns in open-ended questions decreased as follows over the 4-year period: 3722 (42.2%) in FY 2011; 1481 (20.7%) in FY 2012; 867 (12.0%) in FY 2013; and 745 (10.5%) in FY 2014. 10 The most frequent opinion expressed in the first 2 years was about the adverse effects of radiation on children's health, while that in subsequent years was about maternal health. Further results regarding this issue are reported in this special issue. 26 The proportion of mothers who were assessed as needing telephone counseling remained at about 15% during the first 3 years of the study period and then decreased to 11% in 2014 ( Table 5 ). The most frequent topic of the counseling was radiation in the first year 27 and maternal health in subsequent years. The survey staff followed an active listening style, answered their questions, and connected those in need with other local services. The survey reported that less than 10 cases per year are referred to municipal health centers for follow-up. 10
Discussion
The Fukushima Health Management Survey reported no obvious effects of radiation on children's health but significant effects on maternal mental health and feeding behaviors. In the Japanese maternal and child health care system, regular child health checkups are not given after a child reaches 3 years and 6 months of age. Therefore, a follow-up survey of mothers should be performed to assess physical and mental health among mothers and their children and to provide parental counseling for those in need. A decline has been observed in the response rate due in part to a reduction in mothers' concerns about radiation, as reflected in the change of topics observed in the open-ended questions and telephone counseling. To maintain and improve response rates, reconsideration is required of how questionnaires are sent based on expected delivery dates, so that the participants can respond in a timely manner. Furthermore, an online system is needed.
The Fukushima Health Management Survey serves as not only an epidemiological research project but also a parenting support program. More efforts are needed to promote the dissemination of the survey findings and to improve services through collaboration with local health professionals and communities. 28 There are 2 major limitations when interpreting the presented results. First, this is an overview of the major findings from 4 annual surveys. Due to the gradually declining response rate, which was below 50%, caution should also be taken when making comparisons among the surveys. Second, the results may be affected by factors not related to our topic of interest, namely, the nuclear accident. Further detailed analysis of the chronological trends of major indicators will be conducted after complete datasets have been obtained from 5 annual surveys.
Conclusion
The findings from the first 4 years of the Pregnancy and Birth Survey suggest that the Great East Japan Earthquake and Fukushima Daiichi Nuclear Power Plant accident affected the mental health of mothers more than the physical health. This prefecture-wide survey should be continued and parenting support should be provided.
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